Reduction of 2,4-dinitrotoluene by Wistar rat liver microsomal and cytosol fractions.
2,4-Dinitrotoluene (2,4-DNT) is an important industrial nitroaromatic compound. 2,4-Diaminotoluene (2,4-DAT), one of the urinary metabolites of 2,4-DNT, is carcinogenic when fed to rats. The objectives of these studies were to determine whether 2,4-DAT was formed from 2,4-DNT in rat liver and to clarify the nature of enzymes responsible for reduction of 2,4-DNT to 2,4-DAT. Data obtained from thin-layer and high-pressure liquid chromatography indicated that metabolites produced by microsomal preparations were 2-amino-4-nitrotoluene (2A4NT) and its isomer (4A2NT). This microsomal activity is probably mediated by cytochrome P-450 because the reduction is blocked by carbon monoxide and primary amines [aniline, n-octylamine, and 2,4-dichloro-6-phenylphenoxyethylamine (DPEA)]. In contrast, 2,4-DNT was metabolized via 2A4NT and 4A2NT to 2,4-DAT by cytosolic preparations. The greatest part of the reduction activity was due to cytosolic xanthine oxidase because the reduction was blocked by allopurinol. The results of this investigation suggest that reduction of 2,4-DNT to 2,4-DAT by cytosolic xanthine oxidase may play a role in 2,4-DNT hepatocarcinogenicity.